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comprising: at least two electrodes configured to be placed
on the skin of the patient, wherein the at least two electrodes
are placed in the vicinity of the wound; and at least one
signal processor operatively coupled with the at least two
clectrodes, wherein the at least one signal processor 1is
configured to: 1) detect and record an endogenous alternating
clectrical signal 1n an area of the wound, 11) transform said
endogenous alternating electrical signal 1nto a voltage versus
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algorithm, and 111) diagnose the wound as a chronic wound
iI the voltage for a frequency between 65-200 Hz of the
frequency spectrum is below 107"°+10% volts and as an
acute wound 1f the voltage for a frequency between 65-200
Hz of the frequency spectrum is above 107'°+10% volts.
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1
WOUND DIAGNOSIS

BACKGROUND

The present invention relates to the field of diagnosis of 53

wounds 1n a live tissue.

Electrophysiology 1s the science and branch of physiology
that delves into the flow of ions 1n biological tissues, the
clectrical recording techniques which enable the measure-
ment of this flow and their related potential changes. One
system for such a flow of 1ons 1s the Power Lab System by
ADInstruments headquartered 1n Sydney, Australia. Clinical
applications of extracellular recording include among oth-
ers, the electroencephalogram and the electrocardiogram.

Deterministic signals are exactly predictable for the time
span of interest. Determimistic signals can be described by
mathematical models. Stochastic or random signals are
those signals whose value has some element of chance
associated with it, therefore 1t cannot be predicted exactly.
Consequently, statistical properties and probabilities must be
used to describe stochastic signals. In practice, biological
signals often have both deterministic and stochastic com-
ponents.

Signal amplitude statistics may be characterized by a
number of statistics may be used as a measure of the location
or “centre” ol a random signal. These may include mean,
median, mode, maximal and minimal amplitude, range and
peak to peak amplitude of the signal.

There are quantitative methods to measure the frequency
and amplitude of a waveform. One of the most well known
1s spectral analysis, which mathematically decomposes the
wavelorm into a sum of different wavelorms. Fourier analy-
s1s decomposes the wavetorm into different frequency com-
ponents and measures the amplitude (power) of each 1fre-
quency component.

Whereas research on direct current (DC) activity in
wound healing and tissue remodeling has a long history,
clectric fields of altermating current (AC) with specific
frequencies have been much less studied.

Specific frequencies have been detected 1n various bio-
logical pathways known to be associated with wound heal-
ing such as pain, cell metabolism inter-cellular communi-
cation and bone growth.

The foregoing examples of the related art and limitations
related therewith are intended to be illustrative and not
exclusive. Other limitations of the related art will become
apparent to those of skill in the art upon a reading of the
specification and a study of the figures.

SUMMARY

The {following embodiments and aspects thereofl are
described and 1illustrated in conjunction with systems, tools
and methods which are meant to be exemplary and 1llustra-
tive, not limiting 1n scope.

There 1s provided in accordance with an embodiment, a
device for diagnosing a wound 1n a patient, the device
comprising: at least two electrodes configured to be placed
on the skin of the patient, 1n the vicinity of the wound; and
at least one signal processor operatively coupled with the at
least two electrodes, wherein the at least one signal proces-
sor 15 configured to: detect and record an endogenous
alternating electrical signal 1n an area of the wound, trans-
form said endogenous alternating electrical signal into a
voltage versus frequency spectrum using a Fast Fourier
Transtorm (FFT) algorithm, and diagnose the wound as a
chronic wound 1f the voltage for a frequency between
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65-200 Hz of the frequency spectrum is below 107~ +10%
volts and as an acute wound 1f the voltage for a frequency
between 65-200 Hz of the frequency spectrum 1s above
107"~ x£10% volts.

There 1s provided in accordance with another embodi-
ment, a method for diagnosing a wound 1n a patient, the
method comprising: detecting and recording an endogenous
alternating electrical signal in an area of the wound; trans-
forming said endogenous alternating electrical signal 1nto a
voltage versus Irequency spectrum using a Fast Fourier
Transtorm (FFT) algorithm; and diagnosing said wound as
a chronic wound 1f the voltage for a frequency between
65-200 Hz of the frequency spectrum is below 1077~ +10%
volts and as an acute wound 11 the voltage for a frequency
between 65-200 Hz of the frequency spectrum 1s above
107"~ £10% volts.

There 1s provided 1n accordance with yet another embodi-
ment, a method for diagnosing a wound 1n a patient, the
method comprising: receiving an endogenous alternating
clectrical signal recorded 1n an area of the wound; trans-
forming said endogenous alternating electrical signal 1nto a
voltage versus Irequency spectrum using a Fast Fourier
Transform (FFT) algorithm; and diagnosing said wound as
a chronic wound if the voltage for a frequency between
65-200 Hz of the frequency spectrum is below 107"~+10%
volts and as an acute wound 1f the voltage for a frequency
between 65-200 Hz of the frequency spectrum 1s above
10~7°+£10% volts.

In some embodiments, the at least one signal processor 1s
selected from the group consisting of: an analog signal
processor and a digital signal processor.

In some embodiments, the at least two electrodes are
placed on opposing sides of the wound.

In some embodiments, the at least two electrodes are
placed on the most distant opposing sides of the wound.

In some embodiments, the device further comprises a
signal generator configured to deliver electrical currents to
an area of said wound 1if said wound i1s diagnosed as a
chronic wound.

In some embodiments, said electrical currents are selected
from the group consisting of: alternating electrical currents
and pulsed electrical currents.

In some embodiments, the device further comprises an
amplifier configured to amplify readings of the endogenous
alternating electrical signal.

In some embodiments, the diagnosing of the wound
comprises diagnosing the wound as a chronic wound 1f the
voltage for a frequency between 100-150 Hz of the fre-
quency spectrum is below 107"°+10% volts and as an acute
wound 11 the voltage for a frequency between 100-1350 Hz of
the frequency spectrum is above 107~ +10% volts.

In some embodiments, immediately before and during the
detection and recording of the endogenous electrical signal,
no electrical stimulation 1s applied to the patient.

In some embodiments, the detecting and recording of said
endogenous alternating electrical signal and the transform-
ing of said endogenous alternating electrical signal nto a
voltage versus frequency spectrum are performed by using
at least one signal processor.

In some embodiments, the detecting and recording of the
endogenous alternating electrical signal in the area of the
wound further comprises placing at least two electrodes in
the vicinity of the wound, wherein the at least two electrodes
are operatively coupled with the at least one signal proces-
SOF.
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In some embodiments, the placing of the at least two
clectrodes comprises placing the at least two electrodes on
opposing sides of the wound.

In some embodiments, the placing of the at least two
clectrodes comprises placing the at least two electrodes on
the opposing and most distant sides of the wound.

In some embodiments, the method further comprises
determining a therapy for the wound based on the diagnos-
ing of said wound as a chronic wound or as an acute wound.
In some embodiments, the therapy 1s an electrical therapy
In some embedlments the method further comprises
delivering electrical currents to the wound 11 the wound 1s
diagnosed as a chronic wound.

In some embodiments, the transforming of said endog-
enous alternating electrical signal into a voltage versus
frequency spectrum are performed by using at least one
signal processor.

In some embodiments, the determining of the therapy for
the wound comprises determining an electrical therapy for
the wound 11 the wound 1s diagnosed as a chronic wound.

In addition to the exemplary aspects and embodiments
described above, further aspects and embodiments will
become apparent by reference to the figures and by study of

the following detailed description.

BRIEF DESCRIPTION OF THE FIGURES

Exemplary embodiments are illustrated in referenced fig-
ures. Dimensions of components and features shown in the
figures are generally chosen for convenience and clarity of
presentation and are not necessarily shown to scale. The
figures are listed below.

FIG. 1 shows an illustration of a device including elec-
trodes placed on a skin of a patient 1n the vicinity of a wound
according to an embodiment;

FIG. 2 shows a flowchart of a method for diagnosing a
wound 1n a patient, constructed and operative 1n accordance
with an embodiment of the disclosed techniques; and

FIG. 3 shows graphs of mean log spectral densities vs.
amplitude (log voltage) of measured skin currents in patients
with chronic wounds, patients with acute wounds and in
healthy patients.

DETAILED DESCRIPTION

Methods and devices for wound diagnosis are disclosed
herein. The disclosed wound diagnosis may provide diag-
nosis of damaged live tissue by detection of an endogenous
clectrical alternating current flow through the tissue. The
disclosed wound diagnosis may provide techniques for
measuring and analyzing the electrical field 1n areas of a live
damaged body tissue and in particular, for diagnosing a
wound as a chronic or as an acute based on 1ts discrete
clectrical profile. Such diagnosis may be utilized, for
example, to determine a suitable treatment, including an
clectrical therapy.

The term “chronic wound”, as referred to herein, may
relate to a wound which does not exhibit any signs of healing
in a predefined time.

The term “acute wound”, as referred to herein, may relate
to wounds which exhibit signs of healings in a predefined
time.

The term “wounds™, as referred to herein, may relate to
acute wounds and chronic wounds, such as ulcers.

Reference 1s now made to FIG. 1, which shows an
illustration of a device 8 including electrodes placed on a
skin of a patient 1n the vicimity of a wound according to an
embodiment.
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Device 8 may include two electrodes 2 and 4, and a signal
processor (not shown). Device 8 may include an amplifier
such as a common mode rejection amplifier, which enables
the amplification of readings of the endogenous alternating
clectrical signal, 1.e., nanovolt (nV) readings of the electrical
fields around wound 6. The signal processor may be opera-
tively coupled with electrodes 2 and 4. Electrodes 2 and 4
may be configured to be placed on the skin of a patient 10.
Electrodes 2 and 4 may be placed in the vicinity of an
exemplary wound 6 1n a leg of patient 10 as shown 1n FIG.
1. Optionally, device 8 may include more than two elec-
trodes.

Electrodes 2 and 4 may be advantageously placed on two
opposing sides of wound 6, which are optionally the most
distant from one another. This may allow a better recording
ol endogenous alternating electrical signals flowing through
wound 6, since a maximal wound area exists between the
clectrodes. For example, electrodes 2 and 4 may be placed
at two opposing sides of a medial axis of wound 6 as shown
in FIG. 1. FElectrodes 2 and 4 may be, for example, soft
surface E.C.G. electrodes (e.g., MLA1010B by AD Instru-
ments Pty Ltd., Australia). In some other embodiments,
clectrodes 2 and 4 may be placed 1n various locations around
the wound, not in opposing sides of the wound.

The signal processor may be an analog signal processor or
a digital signal processor. The signal processor may be
configured to detect and record an endogenous alternating
clectrical signal 1n an area of wound 6 and transform the
endogenous alternating electrical signal into a voltage versus
frequency spectrum using a Fast Fourier Transform (FFT)
algorithm. Optionally, the signal processor may be config-
ured to diagnose wound 6 as a chronic or as an acute wound.
The signal processor may perform the above operations 1n
accordance with the method of FIG. 3. Optionally, device 8
may include one or more signal processors configured to
perform the above operations.

Device 8 may be an Alternating Current (AC) recorder
such as the PowerLab-4/30-PRO System (AD Instruments
Pty Ltd Australia 2153) consisting of the BioAmp ML132
amplifier with a common mode rejection ration (CMRR) of
85 db. Various sampling rates may be used such as 2,000
samples per second, 5,000 or 10,000 per second, or any other
higher or lower sampling rates.

In some embodiments, device 8 may be or may be
embedded 1n an electrical stimulating system for providing
treatment to wound 6. The electrical stimulating system (or
device 8) may include electrodes 2 and 4 and the signal
processor. The signal processor may be configured to detect
and record the alternating electrical signal in an area of
wound 6 and transform the signal into a voltage versus
frequency spectra using an FFT algorithm. The signal pro-
cessor may be then further configured to use a resultant FFT
level to generate data regarding a current state of wound 6
(1.e., diagnose the wound as chronic or acute) and transmit
the data to a component of the electrical stimulating system
configured to provide electrical stimulation. Such a compo-
nent may 1nclude a signal generator configured to deliver an
electrical current to wound 6, such that the characteristics of
the electrical current delivered are determined by the data
regarding the current state of the wound (1.e., the diagnosis
of the wound as an acute wound or as a chronic wound). In
general, the signal generator and the delivering of the
clectrical current to the patient’s body may be according to
prior art devices and techniques for generating electrical
stimulation for wound therapy. Such devices and methods

may be found, for example, 1n U.S. Pat. No. 8,112,156.
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Reference 1s now made to FIG. 2, which shows a flow-
chart of a method for diagnosing a wound 1n a patient,
constructed and operative 1n accordance with an embodi-
ment of the disclosed techniques.

In a step 100, an endogenous alternating electrical signal
1s detected and recorded in an area of the wound. The
detection and recording of the alternating electrical signal
may be performed by using at least one signal processor. No
clectrical stimulation may be applied to the patient imme-
diately before and during the detection and recording of the
endogenous alternating electrical signal. The detection and
recording of the endogenous alternating electrical signal
may be made without providing any electrical stimulation to
the patient, for example during at least 5, 10, 30 or 60
minutes before performing the detection and recording—
which durations may be referred to as immediately before
the detection and recording.

The detection and recording of the endogenous alternating
clectrical signal may then further include placing at least two
clectrodes 1n the vicinity of the wound. The at least two
clectrodes may be operatively coupled with the at least one
signal processor. In some embodiments, the at least two
clectrodes may be placed on two opposing sides of the
wound. In some embodiments, the at least two electrodes
may be placed on the two opposing and most distant sides
of the wound, 1n order to enhance the recording of the
endogenous alternating electrical signals flowing through
the wound. In some other embodiments, the electrodes may
be placed 1n various locations around the wound and not
necessarily i exact opposing sides of the wound.

In some embodiments, the at least two electrodes may be
placed at least 10 millimeters (mm) away from the edge of
the wound 1n order to prevent peeling ofl the edge skin when
peeling ofl the electrodes. In other embodiments, the at least
two electrodes may be placed closer or farther away from the
edge of the wound.

In some embodiments, alternatively to steps 100 and 110,
an endogenous alternating electrical signal recorded in an
area of the wound may be recerved.

In a step 120, the endogenous alternating electrical signal
may be transformed into a voltage versus frequency spec-
trum using an FFT algonithm. The transforming of the
endogenous alternating electrical signal may be performed
by using at least one signal processor as known 1n the art.

In a step 140, the wound may be diagnosed as a chronic
wound 1f the voltage in a frequency range between 65-200
Hertz (Hz) of the frequency spectrum 1s below a certain
threshold, and as an acute wound, i1 the voltage 1n the same
frequency 1s above that certain threshold. In some embodi-
ments, the threshold is 1077 volts. In other embodiments,
the threshold is up to 10% higher or lower than 107> volts
(namely, it can be defined as 107"°£10% volts). The diag-
nosis may be performed automatically, by the signal pro-
cessor, or manually, by a caregiver. The threshold of
1077 +10% volts was determined according to experimental
results which will be detailed herein below.

In other embodiments, the diagnosing of the wound as a
chronic or an acute wound may be made based on the
aforesaid threshold but 1n a frequency range between 65-150
Hz. In other embodiments, the diagnosing of the wound as
a chronic or an acute wound may be made based on the
aforesaid threshold but 1n a frequency range between 80-150
Hz. In other embodiments, the diagnosing of the wound as
a chronic or an acute wound may be made based on the
aforesaid threshold but 1n a frequency range between 100-
150 Hz. In other embodiments, the diagnosing of the wound
as a chronic or an acute wound may be made based on the
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aforesaid threshold but 1n a frequency range between 100-
140 Hz. In other embodiments, the diagnosing of the wound

as a chronic or an acute wound may be made based on the
aforesaid threshold but in a frequency range between 100-
180 Hz.

In some embodiments, 1n order to reduce to a minimum
the effect of environmental electromagnetic radiation, the
detection and recording of the endogenous alternating elec-
trical signal may be conducted 1n an 1solated room with no
fluorescent lights, cell phones or any other electronic
devices which emit substantial electromagnetic radiation. In
some embodiments, the patient may be requested to recline
in a supine position for several minutes (e.g., ten minutes)
betore the detection and recording and/or may be asked to
move minimally during the detection and recording phase.
In some embodiments, in order to reduce the possible eflect
of electrode-skin impedance variability, the area of the skin
of the patient on which the electrodes are to be placed may
be gently abraded by using abrasive gel (e.g., NuPrep,
MLA1093B, ADIntruments Pty Ltd., Australia).

In an optional step 160, a therapy for the wound based on
the diagnosing of said wound as a chronic wound or as an
acute wound may be determined. The therapy may be an
clectrical therapy, negative pressure therapy, hyperbaric
oxygen therapy, growth agent therapy, etc.

For electrical therapy, the determining of the therapy for
the wound may include determining that electrical therapy 1s
needed only if the wound 1s chronic, since electrical therapy
may have little or no eflect on acute wounds. Therefore, in
the case of a chronic wound, the method may include
performing electrical therapy by delivering electrical cur-
rents such as pulsed electrical currents or alternating elec-
trical currents at a few volts up to 120 volts to the wound,
using the aforesaid electrodes disposed around the wound,
or different electrodes (e.g. one or more electrodes 1n the
wound itself and one or more electrodes external to the
wound). The alternating currents may be stochastic and/or
systematic.

The disclosed method may be executed, partially or
entirely by the disclosed device.

EXPERIMENTAL RESULILS

Electrodermal activity in humans was measured using a
spectral analysis of skin surface voltages and showed that
wounds exhibit specific endogenous nanovolt stochastic
currents having a broadband frequency spectrum of up to
1000 Hz. The experiment included 13 patients with chronic
wounds and 8 patients with acute wounds.

To measure the electrical fields around wounds, a com-
mon mode rejection amplifier was used, which enables the
amplification of nanovolt (nV) readings. For these electrical
recordings, two electrodes were placed on both proximal
and distal sides across the medial axis of the injured skin,
and the raw current outputs were measured against a ground
clectrode. In order to assess the specificities of the recorded
stochastic currents, their spectral distribution was measured
in the 1 Hz to 1 Kilohertz bandwidth. The 48 to 352 Hz
frequency band was 1gnored to avoid any eflects induced by
external, environmental AC currents.

To establish the baseline levels for the electrical measure-
ments, 22 healthy subjects (i.e., with no chronmic or acute
wounds) were enrolled and their mean logFFTs spectral
distribution served as a baseline for comparisons.

To study endogenous electrical frequencies 1n damaged
tissue, the same protocol of simultaneous (right arm and
both legs) electrical measurements was conducted on
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patients with wounds. The mean electrical current of all
wounds showed that patients with wounds had a signifi-
cantly increased endogenous stochastic noise (p<0.0001)
with a well defined spectral profile above the current base-
line of intact skin from healthy subjects. The spectral profile
of wounds displayed a stochastic white current within a
frequency spectrum of 10 to 200 Hz followed by voltage
decay from 200 to 750 Hz (pink noise).

Reference 1s now made to FIG. 3, which shows graphs of
mean log spectral densities Vs amplitude (log voltage) of
measured skin currents 1n patients with chronic wounds,
patients with acute wounds and in healthy patients. The log
frequency and the log voltage are the logarithms of fre-
quency and voltage, correspondingly, with respect to base
10.

The mean log spectral densities of the skin currents were
measured in acute and chronic wounds over multiple fre-
quency bands of 1 to 10, 10 to 100, 100 to 200, 200 to 300,
400 to 600 and 600 to 1000 Hz. It was found that acute
wounds (n=8) exhibit mean stochastic currents with a sig-
nificantly higher amplitude than chronic wounds (p=0.05).
The mean area under the voltage vs. frequency curve (AUC)
of acute wound signal (AUC-36.5£6.2 micro Volt, n=8) 1s
significantly above the mean AUC of chronic wounds
(p=0.03). In other words, during the healing of wounds,
stochastic random currents centered at a frequency of 100
Hz may be triggered by the body. A possible explanation for
the source of this signal may be that neurons may induce this
endogenous noise 1 order to increase the sensitivity of the
wounded area to specific neural signals.

As one may see, a threshold of 107'°+10% volts for a
frequency between 65-200 Hz 1s demonstrated which dis-
tinguishes between patients with acute wounds and patients

with chronic wounds. Measurements 1n patients with
chronic wounds exhibit voltage below the threshold of
107"°+10% volts and measurements patients with acute
wounds exhibit voltage above the threshold of 10™7°+10%
volts, 1n that frequency range.

The descriptions of the various embodiments of the
present invention have been presented for purposes of
illustration, but are not intended to be exhaustive or limited
to the embodiments disclosed. Many modifications and
variations will be apparent to those of ordinary skill in the
art without departing from the scope and spirit of the
described embodiments. The terminology used herein was
chosen to best explain the principles of the embodiments, the
practical application or technical improvement over tech-
nologies found in the marketplace, or to enable others of
ordinary skill in the art to understand the embodiments
disclosed herein.

What 1s claimed 1s:
1. A device for diagnosing a wound 1n a patient, the device
comprising:

at least two electrodes configured to be placed on the skin
of the patient, 1n the vicinity of the wound; and

at least one signal processor operatively coupled with the
at least two electrodes, wherein the at least one signal
processor 1s configured to:

1) detect and record an endogenous alternating electr-
cal signal 1n an area of the wound,

1) transform said endogenous alternating electrical
signal 1to a voltage versus frequency spectrum
using a Fast Fourier Transform (FFT) algorithm, and

111) diagnose the wound as a chronic wound when the
voltage for a frequency between 65-200 Hz of the
frequency spectrum is below 107"~+10% volts and
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as an acute wound when the voltage for a frequency
between 65-200 Hz of the frequency spectrum 1s
above 1077°+10% volts.

2. The device of claim 1, wherein the at least one signal
processor 1s selected from the group consisting of: an analog
signal processor and a digital signal processor.

3. The device of claam 1, wherein the at least two
clectrodes are placed on opposing sides of the wound.

4. The device of claiam 1, wherein the at least two
clectrodes are placed on the most distant opposing sides of
the wound.

5. The device of claim 1, further comprising a signal
generator configured to deliver electrical currents to an area
of said wound when said wound 1s diagnosed as a chronic
wound.

6. The device of claim 5, wherein said electrical currents
are selected from the group consisting of: alternating elec-
trical currents and pulsed electrical currents.

7. The device of claim 1, further comprising an amplifier
configured to amplily readings of the endogenous alternat-
ing electrical signal.

8. The device of claim 1, wherein the diagnosing of the
wound comprises diagnosing the wound as a chronic wound
when the voltage for a frequency between 100-150 Hz of the
frequency spectrum is below 1077~ volts and as an acute
wound when the voltage for a frequency between 100-150
Hz of the frequency spectrum is above 10™'~ volts.

9. The device of claim 1, wherein immediately before and
during the detection and recording of the endogenous elec-
trical signal, no electrical stimulation 1s applied to the
patient.

10. A method for diagnosing a wound in a patient, the
method comprising:

detecting and recording an endogenous alternating elec-

trical signal in an area of the wound;
transforming said endogenous alternating electrical signal
into a voltage versus frequency spectrum using a Fast
Fourier Transform (FFT) algorithm; and

diagnosing said wound as a chronic wound when the
voltage for a frequency between 65-200 Hz of the
frequency spectrum is below 107"°+10% volts and as
an acute wound when the voltage for a frequency
between 65-200 Hz of the frequency spectrum 1s above
107" £10% volts.

11. The method of claim 10, wherein the detecting and
recording of said endogenous alternating electrical signal
and the transforming of said endogenous alternating elec-
trical signal into a voltage versus frequency spectrum are
performed by using at least one signal processor.

12. The method of claim 11, wherein the detecting and
recording of the endogenous alternating electrical signal in
the area of the wound further comprises placing at least two
clectrodes 1n the vicinity of the wound, wherein the at least
two electrodes are operatively coupled with the at least one
signal processor.

13. The method of claim 12, wherein the placing of the at
least two electrodes comprises placing the at least two
clectrodes on opposing sides of the wound.

14. The method of claim 12, wherein the placing of the at
least two electrodes comprises placing the at least two
clectrodes on the opposing and most distant sides of the
wound.

15. The method according to claim 10, further comprising
determining a therapy for the wound based on the diagnos-
ing of said wound as a chronic wound or as an acute wound.

16. The method of claim 135, wherein the therapy 1s an
clectrical therapy.
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17. The method of claim 10, further comprising delivering
clectrical currents to the wound when the wound 1s diag-
nosed as a chronic wound.

18. The method of claam 10, wherein the electrical cur-
rents are selected from the group consisting of: alternating 5
clectrical currents and pulsed electrical currents.

19. The method of claim 10, wherein the diagnosing of the
wound comprises diagnosing the wound as a chronic wound
when the voltage for a frequency between 100-150 Hz of the
frequency spectrum is below 107"°+10% volts and as an 10
acute wound when the voltage for a frequency between
100-150 Hz of the frequency spectrum is above 1077 £10%
volts.

20. The method of claim 10, wherein before and during
the detecting and recording of the endogenous alternating 15
clectrical signal, no electrical stimulation 1s applied to the
patient.
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